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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent image quality from degrading 
gradually when toner removed by a cleaner is reused as the developer. 
SOLUTION: A developing device has, in a developing tank 10 for storing the 
developer, a developing roller 1 1 opposite a photoreceptor 1 being an image 
carrier, and develops by carrying developer to a developing area opposite 
the photoreceptor 1 by means of the developing roller 1 1. In the developing 
device, after the latent image on the photoreceptor 1 is developed, it is 
transferred to paper, the toner remaining on the photoreceptor 1 is 
removed by the cleaner 7, and the removed toner is recovered as recycled 
toner into a toner hopper 14 via a connection pipe 18 and carrying means 
1 9 serving as a recovering device. The recovered toner is recycled by 
controlling so that the developing tank 10 is replenished with it when 
necessary. In the beginning of image formation, the toner hopper 14 is filled 
with initial toner. However, when the initial toner is used up, the toner to 
which an additive different from that added to the initial toner is used for 
replenishment, thereby compensating the fluidity, electrification 
performance, etc., of the recycled toner and keeping the image quality 
almost the same as that obtained in the beginning. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the developer equipped with the developing roller which conveys the developer containing a toner to 
image support and the development field which counters. After imprinting the image which developed with the 
developer the latent image formed in the above-mentioned image support to imprint material, In the image formation 
equipment which removes the toner which remains to this image support with crew NINGU equipment, collects these 
clearance toners to the above-mentioned developer through a recovery system, and comes to carry out a reuse as a 
recycle toner The initial developer with which a developer is filled up in early stages of development, and the 
replenishment developer newly filled up to this initial developer Image formation equipment equipped with the 
developer characterized by changing and supplementing the above-mentioned initial developer with this replenishment 
developer including the toner ******(ed) outside with a different external additive from the external additive of the 
above-mentioned initial developer **(ed) by the toner outside at least, and performing a reuse together with the above- 
mentioned clearance toner. 

[Claim 2] The toner which constitutes the above-mentioned replenishment developer is image formation equipment 
equipped with the developer according to claim 1 characterized by being processed with the external additive with 
which with the external additive or the classes of external additive differ the amount to the external additive of the toner 
of an initial developer. 

[Claim 3] The developer which includes the latent image formed in image support for a toner is supplied and developed. 
In the developer which removes the toner which remains to this image support, and was made to carry out a reuse by 
using this clearance toner as a recycle toner after imprinting the image after development to imprint material The initial 
developer which the above-mentioned developer is filled up with the above-mentioned developer in early stages, and is 
used, The external additive with which the external additive which consists of a replenishment developer filled up after 
the activity of this initial developer, and is added by the toner of this replenishment developer is added by the toner of an 
initial developer is a developer used for the developer characterized by classes [ spread / the amount ] differing. 
[Claim 4] The external additive added by the above-mentioned toner is a developer used for the developer according to 
claim 3 characterized by being chosen from the ingredient which affects polish of the fluidity of a toner, the 
electrification engine performance, or image support. 

[Claim 5] The developer which includes the latent image formed in image support for a toner is supplied and developed. 
In the developer which removes the toner which remains to this image support, and was made to carry out a reuse by 
using this clearance toner as a recycle toner after imprinting the image after development to imprint material The initial 
developer which the above-mentioned developer is filled up with the above-mentioned developer in early stages, and is 
used, The developer used for the developer with which the glass transition point and toner melt viscosity of binding 
resin which consist of a replenishment developer filled up after the activity of this initial developer, and constitute the 
toner of this replenishment developer are characterized by differing from the toner of an initial developer. 
[Claim 6] After supplying and developing the developer which includes the latent image formed in image support for a 
toner and imprinting the image after development to imprint material, the toner which remains to this image support is 
removed. In the developer which uses this clearance toner as a recycle toner, and was made to carry out a reuse The 
initial developer with which the above-mentioned developer was filled up with the above-mentioned developer in early 
stages and which is used, The developer used for the developer with which the amount of the antitack agent which 
consists of a replenishment developer filled up after the activity of this initial developer, and constitutes the toner of this 
replenishment developer is characterized by differing from the amount of the antitack agent of the toner of an initial 
developer. 

[Claim 7] The above-mentioned developer is a developer used for a developer claim 3 characterized by consisting of 
toners of 1 component system, 5, or given in six. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which performs image formation using 
the developer contributed for forming into a visible image the latent image with which the image formation equipment 
using an electrophotography method, for example, a reproducing unit, a printer, and facsimile apparatus are equipped 
with this developer in the developer for forming a visible image, and its developer. 
[0002] 

[Description of the Prior Art] In a copying machine, a printer, and the image formation equipment that comes to adopt 
electrophotography methods, such as facsimile apparatus, further, an electrostatic latent image is formed in the photo 
conductor front face which is electrostatic latent-image support, in order to form this into a visible image, developers, 
such as a toner which is a coloring agent, are supplied to a photo conductor side, and it has the developer which makes 
adhere a toner and comes to make. 

[0003] The electrostatic latent image formed in the above-mentioned photo conductor with the above-mentioned 
developer is developed, and the developed toner image is imprinted by the sheet which is imprint material. And in the 
above-mentioned photo conductor front face, some toners which were not able to be imprinted remain after an imprint. 
This unnecessary toner that remains is removed from a photo conductor front face, also in order to repeat the next image 
formation and to perform it. Therefore, after the imprint, the cleaning equipment from which the toner which remains on 
a photo conductor front face is removed is formed, and the unnecessary toner removed in this cleaning equipment is 
held in the hold section in cleaning equipment. 

[0004] In image formation equipment equipped with a developer which was mentioned above, once the toner removed 
with cleaning equipment is held in the hold section in cleaning equipment, this unnecessary toner is sent into the 
container for recycling, discards this container for recycling, and is exchanged for the new container for recycling. That 
is, when, as for the container for recycling, the amount of recovery of a clearance toner exceeds a permissible dose, it 
will be exchanged for the container for recycling of a new sky, and a recovery toner will be discarded for this container 
for recycling. 

[0005] Then, it can be possible now to reuse without discarding the unnecessary toner which it is removed with the 
cleaning equipment mentioned above, and are made to collect in the container for recycling. For example, cleaning 
equipment removes an unnecessary toner, and this is returned in the hopper which performs toner makeup of a 
developer, and is made to carry out a reuse to JP,60-220380,A. He is trying to maintain the image quality condition 
which the toner returned in a toner hopper was electrified, compensated the lack of electrification when performing a 
reuse, and development was presented with like a new toner, made, and was stabilized at this time. 
[0006] Moreover, the unnecessary toner removed with cleaning equipment is returned to the developer at JP,6- 
202373,A, and he plans stability of the toner by which a reuse is carried out, and is trying to stabilize image quality by 
selecting a specific thing as an ingredient which ** outside to a toner. That is, he is trying for the external additive ** 
(ed) outside by the stress which a toner receives when developing negatives to prevent exfoliating or dropping out of a 
toner front face in a thing given [ above-mentioned ] in an official report. Therefore, if it carries out as an external 
additive, in order to prevent condensation of toners, the inorganic substance particle processed with silicone oil and a 
silicone varnish is used. 

[0007] As mentioned above, in order to carry out the reuse of the unnecessary toner once removed with cleaning 
equipment as a recycle toner, he plans stability of a toner and is trying to stabilize image quality by this in the former. 
[0008] 

[Problem(s) to be Solved by the Invention] By carrying out a reuse as a recycle toner, without discarding the 
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unnecessary toner removed with cleaning equipment, as mentioned above, without an abolition toner arising, futility is 
excluded and it becomes very advantageous in that it can respond to saving-resources-ization. 

[0009] However, even if the external additive on the front face of a toner is able to prevent exfoliating or breaking away, 
as for the toner collected through the path of development -> cleaning -> recovery, various kinds of stress is given. 
Therefore, it cannot prevent balking or being buried [ of the external additive of this toner ] thoroughly. Therefore, on 
parenchyma, it disappears and fluid degradation, degradation of the electrification engine performance, etc. arise, and 
degradation of image quality produces the external additive on a toner front face gradually as it piles up image 
formation number of sheets, especially the count of development. 

[0010] That is, the so-called toner which carries out the reuse of the unnecessary toner removed with cleaning 
equipment and which is recycled receives further the stress by the collision with a carrier, the stress in the case of 
scraping of the blade in cleaning equipment, the mechanical stress under conveyance in the recovery path collected from 
cleaning equipment to a developer side, etc. in the mechanical stress and the two-component system developer within a 
developer. Therefore, some toners are ground by such stress and a particle toner increases them. 
[001 1] Moreover, with the technique in this time, it is difficult for the lack and the flasking of an external additive which 
are exerted on the electrification nature of the external additive which affects the fluidity on a toner front face by such 
stress, and not only the external additive that affects the polish engine performance but a toner to take place, and to 
cancel this. 

[0012] Therefore, in the developer of the two-component system, if the lowered recycle toner of an above-mentioned 
fluidity is returned to a developer and supplied in a developer tank, it will rise gradually, the amount, i.e., the toner 
concentration, of a toner in a developer, and problems, such as image fogging and toner scattering, will occur. 
Moreover, the physical adsorption power between toners increases and there is a problem which toner condensation 
becomes easy to generate and a black lead generates on an image. And the contact frequency of a carrier and a toner is 
reduced, while it has been in an electrification condition with an inadequate toner, a development field is arrived at, and 
problems, such as image fogging and toner scattering, are generated. 

[0013] Fixation reinforcement falls, the toner on imprint material is easy to be removed, and it becomes impossible 
moreover, for the recycle toner which lack of the external additive mentioned above, flasking, and a particle toner 
increased to maintain an image quality condition. Moreover, compared with the initial toner, the fixation offset engine 
performance is getting worse, and the toner dirt to a fixing roller becomes severe, and in the process which continues 
image formation, imprint material is soiled gradually and it is in the inclination for image quality to deteriorate. 
[0014] Furthermore, in the developer by the toner of 1 component system, if the recycle toner which lack of the external 
additive mentioned above, flasking, and a particle toner increased is used, the amount of toner thin layers on the 
developing roller which the toner in a developer is made to stick to a development field, and conveys it will fall, the 
development engine performance will be reduced, and image concentration will fall. Moreover, the physical adsorption 
power between toners becomes large, toner condensation etc. arises, the toner thin layer formation on a developing 
roller is checked, and there is a problem which image quality degradation which a white stripe etc. produces selectively 
produces. 

[001 5] This invention cancels various above-mentioned troubles with an easy means, and even if it carries out the reuse 
of the toner removed with cleaning equipment, it aims at offering image formation equipment maintainable in the early 
condition for an image quality condition. 

[0016] Moreover, this invention is using this developer for the purpose of offering the developer which removed the 
cause which produces various kinds of problems mentioned above, and is to offer the developer which comes to prevent 
degradation of the image quality by development and fixable aggravation. 

[0017] Therefore, the object of this invention is to offer the developer with which the nonconformity of using a recycle 

toner especially the electrification engine performance of a developer, a fluidity, etc. always become good. 

[0018] 

[Means for Solving the Problem] The image formation equipment for attaining the object by this invention mentioned 
above It has the developer equipped with the developing roller which conveys the developer containing a toner to image 
support and the development field which counters. After imprinting the image which developed with the developer the 
latent image formed in the above-mentioned image support to imprint material, In the image formation equipment which 
removes the toner which remains to this image support with crew NINGU equipment, collects these clearance toners to 
the above-mentioned developer through a recovery system, and comes to carry out a reuse as a recycle toner The initial 
developer with which the above-mentioned developer is filled up in early stages of development, and the replenishment 
developer newly filled up to this initial developer The above-mentioned initial developer is changed and supplemented 
with this replenishment developer including the toner ******(ed) outside with a different external additive from the 
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external additive of the above-mentioned initial developer **(ed) by the toner outside at least, and it is characterized by 
performing a reuse together with the above-mentioned clearance toner. 

[0019] Therefore, to the external additive of the toner of an initial developer, there are many toners which constitute the 
above-mentioned replenishment developer, or the amount is processed with the external additive with which the classes 
of external additive differ. Since there are many amounts of the external additive added by the toner of an initial 
developer when the reuse of the toner removed with cleaning equipment is carried out as a recycle toner by this and a 
fluidity and the electrification engine performance are fully compensated with the external additive, a fixed condition is 
[ an image quality condition / a recycle toner ] maintainable in the condition at the time of ****** by considering 
development as the stable result. Moreover, as mentioned above, image quality degradation by disappearance, flasking, 
etc. of the external additive of a toner which carry out a reuse is compensated with adding further the ingredient with 
which a class differs from the external additive of an initial developer as an external additive, and the always stabilized 
image quality condition can be maintained by it. 

[0020] Moreover, the developer used for the developer which attains the object of this invention The developer which 
includes the latent image formed in image support for a toner is supplied and developed. In the developer which 
removes the toner which remains to this image support, and was made to carry out a reuse by using this clearance toner 
as a recycle toner after imprinting the image after development to imprint material The initial developer which the 
above-mentioned developer is filled up with the above-mentioned developer in early stages of development, and is used, 
The external additive with which the external additive which consists of a replenishment developer filled up after the 
activity of this initial developer, and is added by the toner of this replenishment developer is added by the toner of an 
initial developer is a developer used for the developer characterized by classes [ spread / the amount ] differing. 
[0021] Then, the external additive added by the above-mentioned toner is chosen from the ingredient which affects 
polish of the fluidity of a toner, the electrification engine performance, or image support, and the evil by it becoming 
impossible to fully demonstrate the function which an original external additive has by disappearance, flasking, etc. of 
an external additive like what was mentioned above can fully be compensated with it with a replenishment developer. A 
fixed condition can be made to maintain mostly an image quality condition until the toners removed with early cleaning 
equipment are collected by this and a reuse is carried out, and an image quality condition when negatives are collected 
now developed. 

[0022] For example, by making [ many ] the amount of the external additive of a replenishment developer, the collected 
toner can fully be compensated with an external additive, and an image quality condition can be maintained uniformly. 
At this time, the ingredient contributed to a fluidity, the ingredient contributed to the electrification engine performance, 
and image support are ground as an external additive, image dotage is prevented, there is an ingredient for stabilizing 
image quality etc., they are used combining an unit or plurality, it is increasing that amount or changing a class, and 
degradation of image quality can be prevented. 

[0023] Furthermore, the developer used for the developer for attaining the object of this invention mentioned above The 
developer which includes the latent image formed in image support for a toner is supplied and developed. In the 
developer which removes the toner which remains to this image support, and was made to carry out a reuse by using this 
clearance toner as a recycle toner after imprinting the image after development to imprint material The above-mentioned 
developer consists of an initial developer with which the above-mentioned developer is filled up in early stages and 
which is used for it, and a replenishment developer filled up after the activity of this initial developer, and the glass 
transition point and toner melt viscosity of binding resin which constitute the toner of this replenishment developer are 
characterized by differing from the toner of an initial developer. 

[0024] This becomes possible [ making fixable good and preventing fixation offset ], and he is trying to prevent image 
quality degradation by this. A recycle toner receives stress, is ground by disappearance and flasking of an external 
additive, and the pan, and turns into a fines toner, and it becomes impossible that is, to perform fixable good. In order to 
compensate this, he can maintain fixable [ which becomes enough ] by using a developer with which fixable becomes 
good as an object for a supplement, and is trying to prevent image quality lowering therefore. 
[0025] Moreover, the developer used for other developers for attaining the object of this invention mentioned above 
After supplying and developing the developer which includes the latent image formed in image support for a toner and 
imprinting the image after development to imprint material, the toner which remains to this image support is removed. 
In the developer which uses this clearance toner as a recycle toner, and was made to carry out a reuse The above- 
mentioned developer consists of an initial developer with which the above-mentioned developer was filled up in early 
stages and which is used, and a replenishment developer filled up after the activity of this initial developer, and the 
amount of the antitack agent which constitutes the toner of this replenishment developer is characterized by differing 
from the amount of the antitack agent of the toner of an initial developer. 
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[0026] This uses the replenishment developer which made [ many ] the amount of the antitack agent which constitutes a 
toner so that adhesion in an anchorage device may be prevented, for example. Thereby, after developing negatives using 
a recycle toner, when performing fixation processing, a toner adheres to an anchorage device side and can prevent 
fixation offset of imprinting in a form again. That is, adhesion in an anchorage device can be prevented [ that there are 
many amounts of a antitack agent, or ]. 

[0027] Then, when the developer used for the developer mentioned above consists of toners of 1 component system and 
they are similarly collected as a recycle toner, it can compensate with the part and replenishment developer with which a 
fluidity, the electrification engine performance, etc. deteriorate, i.e., a supplement toner, and image quality degradation 
can be controlled similarly. What makes an initial toner etc. fill up with using 1 component toner at the time of the early 
stages of development that what is necessary is just to always add the supplement toner until a part with an unnecessary 
carrier etc. and a developer reach a life becomes unnecessary. 

[0028] As mentioned above, even if it carries out the reuse of the toner removed with cleaning equipment, degradation 
of image quality can be prevented, only by what carries out additional makeup of the makeup developer further, it is not 
necessary to form special equipment separately, equipment becomes easy, and a user's burden and relief of a 
maintenance can be performed. 
[0029] 

[Embodiment of the Invention] The operation gestalt of this invention is explained at a detail according to a drawing 
below. The operation gestalt of the developer used for the developer formed in the image formation equipment and this 
image formation equipment of this invention is explained with reference to drawin g 1 etc. Cleaning equipment removes 
an unnecessary toner, and in order to carry out a reuse, using this toner as a recycle toner, it collects to a developer and 
is made to make it contribute to development again especially in the image formation equipment of this invention. 
[0030] According to drawin g 1 , the recycle toner in this invention is first explained about image formation equipment 
equipped with the usable developer. 

[003 1] The process means for image formation equipment to perform two or more image formation to the perimeter of 
the photo conductor 1 of the drum configuration which is the image support by which constant speed ****** actuation 
is carried out in the direction of an arrow head in the center section mostly is arranged. The light figure from the optical 
system which irradiates the image by the light according to the electrification machine 2 with which this image 
formation process means is first charged in homogeneity in photo conductor 1 front face, and the image which is not 
illustrated, According to the above-mentioned optical system A light figure The electrostatic latent image formed in 
photo conductor 1 front face by irradiating The developer 4 concerning this invention for forming a visible image, the 
developed image A (toner image) The imprint machine 5 imprinted in the form which is the imprint agent of the shape 
of a sheet conveyed suitably, the electrification machine 6 for exfoliation which exfoliates the form after an imprint 
from a photo conductor 1, the cleaning equipment 7 from which the residual developer (toner) which was not imprinted 
by photo conductor 1 front face after the imprint is removed, and the electrification charge which remains in photo 
conductor 1 front face The electric discharge machine 8 to remove is arranged in this sequence in the hand of cut of a 
photo conductor 1 . 

[0032] A form is sent in so that it may be in agreement with the head of the toner image formed in the photo conductor 1 
and the imprint field which counters where paper was fed to the form which is held in the tray or the cassette so much, 
and was this held although not illustrated one sheet with the feed means, and the imprint machine 5 mentioned above 
has been arranged on photo conductor 1 front face. The form after this imprint exfoliates from a photo conductor 1 with 
the electrification vessel 6 for exfoliation, and is sent into the anchorage device which is not illustrated. 
[0033] The above-mentioned anchorage device forms and constitutes the application-of-pressure roller which the toner 
image which is not established [ which was imprinted on the form ] is fixed as a permanent image, a toner image and the 
field which counters consist of a heating roller heated by the temperature which fuses a toner and is fixed, is pressurized 
to this heating roller, and is made to stick a form to a heating roller side. Blowdown processing of the form which 
passed this anchorage device is carried out through a blowdown roller (not shown) out of image formation equipment. 
[0034] If the optical system for irradiating the above-mentioned light figure 3 on photo conductor 1 front face is a 
reproducing unit, it will carry out image formation of the reflected light from Mitsuteru putting and this manuscript for 
the manuscript laid on the manuscript base through a mirror and an image formation lens. Moreover, the above- 
mentioned optical system is constituted so that the light beam from the semiconductor laser by which ON-OFF actuation 
control is carried out according to the image data as which image formation equipment is inputted in the case of a 
printer or FAKURIMIRI equipment may be irradiated on a photo conductor 1 through a polariscope etc. He makes it 
irradiate the light figure [ image / 3 / of a manuscript / reflected light ] 3 according to direct or image data on a photo 
conductor 1 according to this optical system, and is trying to form an electrostatic latent image in photo conductor 1 
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front face by which homogeneity electrification was carried out. 

[0035] Thus, the electrostatic latent image formed in photo conductor 1 front face is developed with the developer 4 
arranged so that it may counter with a photo conductor 1 in drawing 1 . That is, the toner which is a developer adheres 
selectively in an electrostatic latent image, and it develops it with a toner. 

[0036] This developer 4 was equipped with the churning conveyance means 12 which conveys or (reaching) agitates a 
developing roller 1 1 and a developer pivotable in the developer tank 10 which holds a developer 9, and has formed the 
toner makeup equipment 13 which supplies a toner if needed in the upper part of a developer tank 10. 
[0037] If for example, 2 component developer or 1 component system toner which has magnetism is used, a developing 
roller 1 1 is equipped with the magnet roll which consists of many magnetic poles in a nonmagnetic cylindrical shape- 
like sleeve, is constituted, it will be that revolution actuation of the sleeve is carried out in the direction of an arrow 
head, and will adsorb a developer by the magnetism of a magnet roll, and will be conveyed to a photo conductor 1 and 
the development field which counters. Therefore, it adsorbs on a sleeve by the magnetism of a magnet roll, and a 
developer 9 is conveyed by the revolution of this sleeve, and is conveyed to a photo conductor 1 and the development 
field which counters. And rubbing of a chain-like cluster and this is carried out to the shape of a brush on photo 
conductor 1 front face, a toner will adhere to the electrostatic latent image formed in photo conductor 1 front face, and a 
developer will be developed to it in the location of one magnetic pole of the magnet roll which counters a development 
field. 

[0038] Generally the developer which consists of a toner of nonmagnetic 1 component system in addition to the thing of 
the two-component system which the above-mentioned developer 9 becomes from a toner and a magnetic carrier, and 
the thing of 1 component system in which the toner itself has magnetism is known. 

[0039] Moreover, although not illustrated to drawing 1 , before the developer with which the developing roller was 
adsorbed is conveyed in a developer location, a part is removed in specification-part material (doctor) so that the amount 
of adsorption may become fixed. That is, an end side is fixed to a developer tank 10, the other end will separate a 
developing roller 1 1 and a fixed clearance (spacing), and specification-part material will be arranged, and the developer 
which passes through this specification-part material will be regulated by the constant rate, and the thin layer by the 
developer 9 will be formed in developing-roller 1 1 front face, and it will be conveyed to a development field. 
[0040] Moreover, the makeup roller 15 which supplies the toner which is a developer is formed in the hopper 14 with 
which toner makeup equipment 13 holds a toner. The makeup roller 15 consists of for example, porosity members (for 
example, sponge) etc., and it holds a toner into a porous part and he is trying to supply it through the opening currently 
formed in the developer tank 10. 

[0041] The churning conveyance means 12 is arranged, the toner supplied is agitated with the developer 9 in a 
developer tank 10, and a developing roller 1 1 is supplied at the developer-tank 10 side which countered the opening of 
the above and was mentioned above. 

[0042] In addition, as mentioned above, in 1 component system, a nonmagnetic thing exists in addition to the thing of 
the two-component system which a developer 9 becomes from a carrier and a toner, and 1 component system which 
consists only of a toner. Since it cannot stick to developing-roller 1 1 front face by magnetism, he makes it stick to 
developing-roller 1 1 front face using frictional electrification etc., and is trying to convey in the case of nonmagnetic 1 
component system toner. As a developing roller 1 1 in this case, members, such as rubber, are used in many cases. And 
he is trying for the toner layer from which developing-roller 1 1 front face is adsorbed in the specification-part material 
which is not illustrated to turn into a fixed thin layer. 

[0043] In addition, in the developer 9 by 1 component system toner, without forming toner makeup equipment 13, since 
it is not necessary to control the toner concentration in the developer, it is constituted so that a developer tank 10 may be 
supplemented with once through a toner cartridge etc. Moreover, when 1 component toner of a constant rate needs to be 
filled up in a developer tank 10, toner makeup equipment 13 will be supplemented with the toner in the above- 
mentioned toner cartridge at once, and toner makeup will be carried out if needed from this toner makeup equipment 13. 

[0044] According to the above configuration, the developer 9 in a developer tank 10 is fully agitated by the churning 
conveyance means 12, and a developer is charged in a predetermined polarity, for example, forward. A developing 
roller 1 1 is supplied, this developing roller 1 1 is adsorbed by for example, the magnetic target, and this electrified 
developer is conveyed to a development field. 

[0045] And the remaining developers which did not contribute to the development after development are returned into a 
developer tank 10, fail to be scratched from a developing roller 1 1 , and are agitated with the churning conveyance 
means 12, and circulation supply is carried out so that development may be presented again. 
[0046] Sequential explanation is given about the example of the image formation equipment which uses as a recycle 
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toner the toner which it comes to remove with the cleaning equipment 7 by this invention, and was made to carry out a 
reuse to below, and the example of the developer used for a developer. 

[0047] (1st operation gestalt) the toner which remains on photo conductor 1 front face after an imprint as shown in 
drawing 1 removes the image formation equipment for making the recycle toner by this invention usable with cleaning 
equipment 7 - having — this removed toner — a developer 4 — especially, it is collected in the hopper 14 of toner 
makeup equipment 13, and it constitutes so that the reuse of this collected toner may be carried out. 
[0048] That is, as cleaning equipment 7 is shown in drawing, the cleaning blade 16 which contacts photo conductor 1 
front face by the pressure with a proper head, and scratches the toner of photo conductor 1 front face is formed, and the 
toner 17 removed by this cleaning blade 16 is once held in the container 17 of cleaning equipment 7. A conveyance 
means by which convey the removed toner 18, for example, a screw configuration does not illustrate it to an one 
direction is formed in die hold section 17 of this cleaning equipment 7. 

[0049] The toner hopper 14 by the side of the toner makeup equipment 13 of a developer 4 and the connection pipe 19 
which forms the toner conveyance path opened for free passage are formed in one side edge of the above-mentioned 
cleaning equipment 7, and a conveyance means 20 of a screw configuration to collect toners 18 to the toner hopper 14 is 
established in this connection pipe 19. 

[0050] A conveyance means to convey the clearance toner 18 which was prepared in cleaning equipment 7 and which is 
not illustrated to the connection pipe 19 side, and the connection pipe 19 are formed in relation so that a toner 1 8 may be 
sent into the connection pipe 19 side, and the cleaned toners 18 are collected in the toner hopper 14 of toner makeup 
equipment 13. 

[0051] As the new toner 21 for supplying a toner in a developer tank 10 beforehand is filled up in the toner hopper 13 
and the toner 18 collected in this toner 21 is mixed, a developer tank 10 is supplied at the time of the need. 
[0052] Toner makeup is performed, when the toner concentration sensor which is not illustrating makeup into the 
developer tank 10 from toner makeup equipment 13 is arranged in the proper place of a developer tank 10 and this toner 
concentration sensor detected toner low density. The makeup roller 15 rotates this and the toner held at the makeup 
roller 15 is supplied in a developer tank 10. The toner 18 collected in the toner hopper 14 with the new toner 21 at this 
time, i.e., a recycle toner, may be supplied simultaneously. 

[0053] It is removed with cleaning equipment 7 by the above configuration, and from cleaning equipment 7, a toner 18 
has the connection pipe 19 conveyed with the conveyance means 20 which is a recovery system, and are collected to the 
toner hopper 14. This toner 18 is supplied to a developer tank 10 with the new toner 21 with toner makeup equipment 13 
as a recycle toner, and is again contributed to development through a developing roller 11. The reuse of the unnecessary 
toner removed with cleaning equipment 7 is carried out, and it becomes unnecessary therefore, to prepare abolition 
processing of a clearance toner, the container which collects destruction toners. 

[0054] When image formation equipment has newly been arranged in this invention at this time, or when a developer 4 
is newly exchanged, In the developer used in the early development by the developer 4 when the developer 9 of the 
developer tanks 10 of a developer 4 is exchanged for a new developer, for example, the developer of the two-component 
system, or an early toner, The initial toner in the toner hopper 14 is lost, and he is trying to use that from which the 
amount of the external additive by the new toner or the ingredient of an external additive differs in the supplement toner 
when carrying out an additional supplement. For example, he is trying for an external additive to change in both with an 
initial toner and supplement toners which an initial toner is lost and are filled up newly. 

[0055] Then, in image formation equipment, the toner hopper 14 is filled up with the initial toner when developing the 
electrostatic latent image of a photo conductor 1 for the first time with a developer 4, and the initial toners in the toner 
hopper 14 decrease in number gradually by development being performed with this initial toner. And if the toner in the 
toner hopper 14 becomes below the specified quantity, an image formation equipment side will report being newly filled 
up with a toner to a user etc. 

[0056] Thereby, a user newly supplements the toner hopper 14 with a toner. At this time, the amount of the external 
additive added by the initial toner which mentioned the supplement toner above differs from the ingredient. That is, the 
external additive is added in order that a toner may make a fluidity and electrification nature good. 
[0057] By for example, the thing which the amount of the external additive of the above-mentioned new toner with 
which the toner hopper 14 is supplemented makes [ more ] than the amount of the external additive of an initial toner 
Since there are many external additives **(ed) by the supplement toner outside even if the toner 1 8 by which is removed 
by cleaning equipment 7, and are collected as a recycle toner to the toner hopper 14, and a reuse is carried out receives 
stress, An external additive is fully added also on the front face of the toner by which a reuse is collected and carried out 
with the external additive, a fluidity and the electrification engine performance are inferior, and it becomes possible to 
press down that image quality deteriorates. 
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[0058] Moreover, the ingredients of the external additive of a new toner and a supplement toner differ. For example, it 
can prevent that are collected as mentioned above, and an external additive is folly added by the recycle toner, and 
electrification nature and a fluidity deteriorate by adding the external additive with which another construction material 
which is not **(ed) by the external additive of an initial toner outside differs to a supplement toner. Even if this reuses 
again the toner 18 removed with cleaning equipment 7 in development, it is avoidable that image quality deteriorates 
greatly. 

[0059] As an external additive which ** outside to the above-mentioned toner, the fluidity of a toner is made good and 
there are a silica, titanium oxide, a zinc oxide to prevent condensation of a toner etc., etc. Moreover, as an external 
additive which affects the electrification engine performance, there are an imidazole dielectric, a hydro ape tight 
compound, etc. 

[0060] Furthermore, there is magnetite etc. as an ingredient which affects polish of photo conductor 1 front face as an 
external additive. In order for a toner to adhere to photo conductor 1 front face or to cancel image quality degradation, 
especially image dotage, etc. when carrying out [ oxidize ], he is trying for this to grind photo conductor 1 front face. 
[0061] Therefore, when the silica is added, the amount of the silica is made [ many ], or a zinc oxide, a hydro ape tight 
compound, etc. are set in addition to a silica, and it is made to add as an external additive of an initial toner. It is that 
what is necessary is to be able to use it as this external additive combining an unit or plurality, and just to set up if 
needed. 

[0062] The example was shown below and the effectiveness which degradation of the image quality by this invention 
mentioned above does not produce was checked. 

[0063] (Example 1) In image formation equipment, using what is depended on the general electrophotography method 
shown in drawing 1 , the magnetic. brush development method was used as a developer 4, and the electrostatic latent 
image formed in the photo conductor 1 was developed. In this case, the photo conductor 1 used the OPC photo 
conductor which consists of an organic photoconduction layer. And cleaning equipment 7 removed the unnecessary 
toner using the cleaning blade 16, the recovery system (19 20) was made to recover this to the toner hopper 14 of a 
developer 4, and the reuse of a toner was performed. 

[0064] Then, churning mixing of the 3 weight sections is folly carried out by the mixer, and the polyethylene wax which 
is 2 weight sections and a antitack agent about 5 weight sections and an electrification control agent in the carbon black 
which is 90 weight sections and a coloring agent about the polystyrene which is binding resin as a presentation of the 
toner before adding the external additive of a developer held in the developer tank 10 of a developer 4 is kneaded with a 
screw extruder under heating of this mixture. After cooling this kneading object, coarse grinding was carried out, the 
coarse-grinding object was pulverized with the jet pulverizer, classification processing of that pulverizing object was 
carried out, and the toner in front of ** was obtained outside with a mean particle diameter of about 9 micrometers. 
[0065] Styrene system copolymers, such as not only an above-mentioned thing but a styrene butadiene copolymer, a 
styrene acrylic copolymer, etc., polyethylene, a polyethylene vinyl acetate copolymer, an ethylene system polymer like 
a polyethylene vinyl alcohol copolymer, phenol system resin, epoxy system resin, allyl compound phthalate resin, 
polyamide resin, polyester resin, and maleic-acid system resin can be used for the binding resin which is the constituent 
which constitutes a toner. 

[0066] Moreover, as a coloring agent, for example, the Nigrosine color, the aniline bule, KARUKO oil blue, chromium 
yellow, ultramarine yellow, a methylene blue, E. I. du Pont de Nemours oil red, quinoline yellow, methylene-blue 
chloride, a copper phthalocyanine blue, Malachite Green, oxalate, lamp black, Lowe's Bell Galle, and such mixture can 
be used in addition to carbon black. 

[0067] Furthermore, as an electrification control agent, the amino compound, the 4th class ammonium compound and 
organic dye especially a basic dye, and its salt are known, and benzyl dimethyl-hexadecylammonium chloride, DEJIRU- 
trimethylammonium chloride, the Nigrosine base, Nigrosine hydronalium chloride, a safranine, a crystal violet, etc. can 
be used. 

[0068] And as a antitack agent, a polypropylene wax, paraffin wax, etc. can be used in addition to polyethylene wax, 
and this is acted very effective in the improvement of a mold-release characteristic to the anchorage device (fixing 
roller) of a toner. 

[0069] On the other hand, churning mixing of the various external additives shown in the following table 1 was carried 
out by the mixer, and outside ****** was performed to the manufactured toner which was mentioned above. In 
addition, the amount of an external additive showed the rate to the toner 100 weight section in front of outside **. 
[0070] 
[A table 1] 
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[0071] then - as the initial toner which ******(ed) outside in the table 1 mentioned above - the toner of No.l - using 
it - this — as a supplement toner filled up after No.l is consumed, the toner of No.2-No.7 was used, carrying out the 
reuse of the toner removed with cleaning equipment 7, it was alike, respectively, it set and 40,000 copies, i.e., 
development, were performed. The toner image after this development was imprinted in the form, and the result of 
having checked the image condition after fixation was shown in the following table 2. 

[0072] Here, the result which showed the condition [ toner / supplement ] using the same toner of No.l as an initial 
toner as REF. is doubled and written in addition by using the toner of toner No.l as an initial toner for a comparison. 



[0073] 
;A table 21 
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[0074] In the above-mentioned table 2, fogging is carrying out the white copy of the blank paper, and evaluated the 
concentration of the form before a copy, and the discharged form by the difference of the measured value in white ****. 
That is, fogging will become large if a numeric value becomes large. Moreover, it is the amount of toners which 
collected on the lower part of a developer 4 about toner scattering. Furthermore, about image dotage, the line image was 
formed and it was evaluated by viewing. At this time, for the copy, easy [ of the test chart which has a white part and a 
line part ] was carried out, and image formation was performed. 

[0075] When it changed into toner No.l and the toner of No.2-No.6 was used as a supplement toner so that he can 
understand from a table 2, fogging of an image could be mitigated and toner scattering etc. has been mitigated. 
Moreover, the fitness of the alphabetic character repeatability which does not have image dotage by using the thing of 
No. 7 in a supplement toner was able to obtain the image. 

[0076] Therefore, like an initial toner (No.l) and a supplement toner (No.2), by making [ many ] the amount of an 
external additive, especially the amount of a silica, even if it used the toner 18 removed with cleaning equipment 7 as a 
recycle toner, fogging was able to obtain the image by the good stable image quality which increase and image quality 
degradation do not produce. 

[0077] Moreover, like an initial toner (toner No.l) and a supplement toner (toner No.3-No.6), the ingredient of an 
external additive is changed, that is, the effectiveness as what changes an amount which also mentioned above adding 
another external additive further that the external additive of an initial toner was almost the same was able to be 
acquired. 

[0078] furthermore, image dotage does not produce especially the amount of magnetite in the thing of an external 
additive made [ many ] in ** of an initial toner (No.l) and a supplement toner (No.7) — always - fitness — image 
quality was maintainable. 

[0079] On the other hand, fogging increases a supplement toner gradually like an initial toner (No.l) and a supplement 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



5/21/2004 



Page 9 of 14 



toner (No.l) by completely using the same amount and the same ingredient with the external additive of an initial toner, 
and, moreover, the amount of toner scattering also increases. Image dotage arose and it became impossible and to 
acquire the stable image quality. 

[0080] If the toner 18 removed with cleaning equipment 7 is used as a recycle toner A fluidity deteriorates by lack of the 
external additive which affects the fluidity on the front face of a toner, and flasking, and it sets especially to the 
developer of the two-component system. If the above-mentioned toner 18 is continued and used and toner concentration 
control will be performed using the permeability sensor for toner concentration detection, toner concentration will rise 
and a result shown in ****** which becomes the cause which produces image fogging and toner scattering, and is 
shown in the table 2 mentioned above, and REF. will be brought. 

[0081] On the other hand, by making [ more ] it as an external additive than the thing of an initial toner, using the 
amount of a silica as a supplement toner, also when the reuse of the clearance toner 18 is carried out, a fluidity can be 
compensated, as shown in toner No.2 of a table 2 as a result, fogging of an image can be prevented, and therefore, image 
quality can be stabilized. Moreover, a silica and magnetite are made into the same amount as an external additive, and 
equivalent effectiveness can be acquired, also when [ at which titanium oxide, a zinc oxide, etc. were independently 
added out of this external additive ] it reaches toner No.3 and 4 is used as a supplement toner. In this case, the image 
quality which maintained the amount of electrifications etc. at the specified quantity, and was stabilized under 
environments, such as an environmental variation, especially high-humidity/temperature, was acquired. 
[0082] Moreover, it was especially effective when toner No.5 which added the imidazole dielectric and the ARUKA 
mizer independently, and 6 were used as a supplement toner as an external additive which affects the electrification 
nature of a toner. 

[0083] On the other hand, in order to keep image quality good, photo conductor 1 front face is ground and changing into 
an always good condition is performed. Therefore, as an external additive added to a toner, magnetite is used more. 
More the magnetite than the amount of an initial toner is added as shown in toner No.7. Thereby, when using a recycle 
toner, it can compensate with the polish effectiveness of a photo conductor 1 falling, and can maintain at a good image 
quality condition. Especially, in order that the nitrogen oxides generated in the electrification machine 2 or the imprint 
machine 5 grade may adhere and a photo conductor 1 may remove this, the magnetite mentioned above is used as an 
external additive. By making [ many ] the amount of the magnetite, the polish effectiveness was maintained, and the 
good image quality condition without image dotage was maintainable as this prevented degradation of image quality, 
especially image dotage, etc. and it was shown in a table 2. Especially as a photo conductor 1, effectiveness becomes 
remarkable in an OPC photo conductor. 

[0084] (2nd operation gestalt), or even when it carried out a reuse by changing an ingredient, having used as the recycle 
toner the toner 18 removed with cleaning equipment 7, it enabled it to have kept the fluidity of a toner, and the 
electrification engine performance good in the operation gestalt explained above, and to maintain the always stabilized 
image quality as an external additive which enables it to perform stable development. [ amount / the ] 
[0085] In this 2nd operation gestalt, what is different in an initial toner and a supplement toner is used, and degradation 
of image quality is prevented by stabilizing fixable. that is, change the ingredient applied to fixable with an initial toner 
and a supplement toner, and it is made to maintain a good image quality condition, and is **. 
[0086] When the toner 18 removed with cleaning equipment 7 is used as a recycle toner, fixable may worsen by the 
stray which a recycle toner receives, a toner may adhere to the fixing rollers (heating roller etc.) which are anchorage 
devices, the offset phenomenon that this is imprinted by the form may arise, and image quality may be deteriorated. And 
fixable deteriorates, the image after fixation exfoliates and an image may soil turbulence and a user's hand. 
[0087] That is, a recycle toner can give various stress and disappearance and the fines toner of an external additive 
increase it. A form is soiled by the offset phenomenon and image quality worsens at the same time the fixation 
reinforcement to a form and fixation offset arise and becoming easy to separate by this, the image, i.e., the toner image, 
on the front face of a form. 

[0088] In order to solve these problems, in this operation gestalt, fixable [ by the supplement toner which the initial 
toner with which the toner hopper 14 is filled up in early stages is lost, and is newly filled up ] becomes good, and it 
considers as the toner of the property which fixation offset does not produce. Therefore, what shifted a glass transition 
point and toner melt viscosity in the direction whose fixation reinforcement improves as a supplement toner is used. 
[0089] When the toners which pulverized in the recycle toner are collected by the toner hopper 14 by this and it 
contributes to development, fixable etc. worsens and degradation of image quality can be prevented. 
[0090] As an approach of changing the glass transition point of a toner as mentioned above, the molecular weight 
distribution of the binding resin which constitutes a toner are changed. For example, since lowering and melting 
temperature fall, the fixation reinforcement to a form goes up a glass transition point by making low molecular weight 
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of one binding resin of the presentation which constitutes a toner. 

[0091] Therefore, what is necessary is to select what is different in the molecular weight of binding resin with an initial 
toner and a supplement toner, and just to use this. Moreover, also in the process in which a toner is manufactured, it can 
carry out easily, without choosing what is different in molecular weight beforehand as an approach of changing 
molecular weight. For example, the condition is changed in the kneading process when manufacturing a toner. For 
example, temperature, an extrusion rate, etc. are changed. For example, by kneading, where it lowered kneading 
temperature and stress is applied to an ingredient, a molecule is cut and molecular weight shifts to a low condition. 
[0092] Moreover, a toner adheres to the fixing roller which constitutes an anchorage device, and in order to press down 
the phenomenon of fixation offset that this is re-imprinted by the form, the amount of the wax which is a antitack agent 
is changed. That is, the amount of waxes of a supplement toner is made [ many ] to an initial toner. Thereby, also when 
recycle toners are collected as a fines toner, adhesion of a toner in a fixing roller is controlled and degradation of the 
image quality by fixation offset can be prevented. 

[0093] As mentioned above, a glass transition point and toner melt viscosity are shifted in the direction which raises 
fixation reinforcement with the initial toner and the supplement toner. That is, compared with the temperature of the 
glass transition point of an initial toner, temperature of the glass transition point of a supplement toner is made low. 
Moreover, by changing molecular weight, toner melt viscosity makes it shift in the direction which raises fixation 
reinforcement, and is raising fixation reinforcement. 

[0094] In order to check the effectiveness which prevents deterioration of the image quality by fixable degradation when 
it carries out a reuse, having used the above effectiveness, i.e., the toner after cleaning, as the recycle toner etc., an 
example is described below. 

[0095] (Example 2) What is depended on the electrophotography method shown in dxawing J as image formation 
equipment was adopted, and the developer of the two-component system was used as a developer to be used. This is the 
same as that of the thing of the publication (example 1) mentioned above. 
[0096] Next, the toner used for this example is explained. 

[0097] Churning mixing of 3 weight sections or the 5 weight sections is fully carried out by the mixer, and the 
polyethylene wax which is 2 weight sections and a antitack agent about 5 weight sections and an electrification control 
agent in the carbon black which is 90 weight sections and a coloring agent as a presentation of a toner about the 
polystyrene which is binding resin is kneaded with a screw extruder under heating of this mixture. After cooling this 
kneading object, coarse grinding was carried out, the coarse-grinding object was pulverized with the jet pulverizer, 
classification processing of that pulverizing object was carried out, and the toner in front of ** was manufactured 
outside with a mean particle diameter of about 9 micrometers. 

[0098] To the toner 100 weight section in front of outside ** obtained as mentioned above, churning mixing of the 
external additive of the silica 0.3 weight section and the magnetite 0.2 weight section was carried out by the mixer, and 
outside ****** was given. Moreover, the amount of waxes which is the physical properties and antitack agent of a toner 
which were used is a passage at the following table 3. In this case, it was used, having chosen various molecular weight 
of the polyethylene which is binding resin which constitutes a toner. 

[0099] Here, the molecular weight distribution which are binding resin are changed by toner No.8 and toner No.9. That 
is, number average molecular weight (Mn) of the molecular weight of toner No.9 is made low, and, therefore, the 
temperature of a glass transition point was set up low. Moreover, weight average molecular weight (Mw) of the amount 
of distribution of the binding resin of toner No. 10 was made [ many ], and the amount of WASSUKU which constitutes 
toner No. 1 1 further was made [ more ] than the amount of waxes of the toner of No. 1 0. 
[0100] 
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[0101] After using toner No.8 as an initial toner and losing this initial toner in the above-mentioned table 3 The time of 
using the same toner of toner No.8 for the toner to fill up is made into the example of a comparison (REF.). In addition, 
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the toner of toner No.9-1 1 was used as a supplement toner, it carried out the reuse, having used as the recycle toner the 
toner removed with cleaning equipment 7, and the result of having performed image formation of 40,000 sheets, 
especially development (copy) in each was shown in the following table 4. 



[0102] 
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[0103] The difference of the measured value of white **** after passage estimated passage before in case **** passes 
the dirt of a fixing roller to the above-mentioned table 4 and makes a fixing roller pass a blank paper. In this case, in 
image formation, image formation was performed using the test chart by the image of the white section, an alphabetic 
character, or others. Here, it is shown that the dirt of a fixing roller is so excessive that a numeric value is large. 
[0104] From the result shown in a table 4, when a fixing roller uses the toner of toner No. 8 as an initial toner and the 
supplement toner after this initial toner is lost, it will become dirty greatly. When this point and an initial toner differ 
from a supplement toner, respectively, it is using as a supplement toner what dirt's of a fixing roller decreased, showed 
further toner No.l 1, and made [ many ] the amount of waxes like, and the effectiveness which can mitigate the dirt of a 
fixing roller is increasing. 

[0105] Moreover, the initial toner as a result of checking the fixation engine performance was set to toner No. 8, and the 
result of having used the toner of toner No.9 or 10 was indicated to be REF. which set to toner No.8 the supplement 
toner filled up after that to drawing 2 . In this drawing 2 , in order to check fixation reinforcement, the ratio of the 
concentration after grinding against a rubber, and the concentration before grinding estimated the part in which the 
image of halftone was formed. The concentration at this time is the measured value of the Macbeth concentration meter. 
Moreover, there is no concentration (ID) difference before and after grinding against a rubber, and fixation 
reinforcement shows a good thing, so that a numeric value is high in drawing 2 . 

[0106] Since it had set up in the direction which raises fixation reinforcement as differ the molecular weight of the 
binding resin of an initial toner and a supplement toner so that he can understand from this drawing, the image quality 
lowering by poor fixation was also doubled and canceled. 

[0107] Therefore, since the dirt of a fixing roller can also mitigate an initial toner and a supplement toner by making it 
differ, deterioration of the image quality by fixation offset can be prevented. At this time, the amount of waxes of an 
initial toner and a supplement toner is made to differ, and even if a recycle toner performs a reuse by making [ many ] 
the supplement toner for that amount of waxes, causing image quality lowering is lost. 

[0108] toner No. shown in a table 3 from the early condition here - if the toner of 9, 10, and 1 1 grades is used, a 
problem will arise in fixation in the early condition etc. That is, since the toners removed with cleaning equipment 7 in 
the first stage are not collected at a developer 4 side, it also becomes the toner which curves and has not received early 
stress in a fixing roller adhering, and soiling an offset phenomenon and a fixing roller. 

[0109] Therefore, as shown in a table 3, it can begin by using it, classifying an initial toner and a supplement toner, and 
fitness as shown in a table 4 and drawin g 2 , or a result can be obtained. 

[0110] (3rd operation gestalt) In the above developer, what consists of the two-component system, i.e., a carrier, and a 
toner as a developer is used, the toners removed with crew NINGU equipment 7 are collected in the toner hopper 14 of a 
developer 4, and it is made to perform a reuse. 

[01 1 1] In this operation gestalt, the developer which comes to use not the developer of the two-component system but 
the toner of 1 component system is explained. Also in the toner of this 1 component system, it will be the same as that 
of the developer of the two-component system, a toner will remain to a photo conductor 1 after an imprint with crew 
NINGU equipment 7, and this toner will be removed and reused. 

[0112] If it remains as it is, and can take and have in the toner of 1 component system, stress is received like [ when it 
sends to a developer 4 side, it is returned and a reuse is carried out ] the developer of the two-component system 
mentioned above, especially a toner, and it continues and image formation is performed, a result which causes 
deterioration of image quality gradually will be brought. 

[01 13] therefore, the thing for which the amount of the external additive which ** an initial toner and a supplement 
toner outside to the member related to a fluidity, the electrification engine performance, etc., especially a toner, without 
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completely using the same thing, and an ingredient are changed also in the toner of 1 component system like what was 
mentioned above ~ the nonconformity of a recycle toner - enough — compensating - a fixed image quality condition — 
****-- it was made like. 

[0114] In drawing J , when using the toner of 1 component system, especially, in the case of the toner of nonmagnetic 1 
component system, a developing roller 1 1 is a rubber roller, and in order to form the thin layer of a toner in the roller 
front face, the blades (spreading means etc.) by which a pressure welding is carried out are prepared in roller 1 1 front 
face. It is conveyed to a photo conductor 1 and the development field which counters, and adheres to an electrostatic 
latent image selectively, the toner which was not able to be contributed to the other development is returned in a 
developer tank 10, and the toner which is this developer is removed from developing-roller 1 1 front face, and is applied 
through the blade again mentioned above on developing-roller 1 front face. 

[01 15] While the toner which adhered to the electrostatic latent image currently formed in photo conductor 1 front face 
at this time is imprinted on a form with the imprint vessel 5, the toner which was not imprinted is removed with the 
crew NINGU blade 16 of crew NINGU equipment 7, and it is recovered by the recovery system with which this 
clearance toner consists of a connection pipe 19 and a conveyance means 20 to a developer 4 side, although he is trying 
to collect it in the toner hopper 14 if this recovery toner is the activity of the developer of the two-component system - 
1 component system — setting - a mixing ratio with a carrier - since it is not necessary to control a rate, it is collected 
in the developer tank 10 of the direct developer 4. 

[0116] The toners after being removed by crew NINGU equipment 7 are collected to the developer tank 1 0 of a 
developer 4, and a reuse is carried out [ in / as mentioned above / the toner of 1 component system ] as a recycle toner. 
[01 17] Then, in the image formation early stages of image formation equipment, in the developer tank 10, it fills up with 
the initial toner, and if a development continues and is performed, the toner removed with crew NINGU equipment 7 is 
returned gradually to the developer-tank 10 side of a developer 4. When it is about at most 20% and the initial toner in a 
developer tank 10 is lost to the amount of toners in which the clearance toner adhered to the latent image of a photo 
conductor 1 at this time, it begins to be collected to a developer tank 10. At this time, a user is told about the initial toner 
having been lost and a toner supplement is performed by the user side. It fills up with the supplement toner with which 
the amount of an external additive and construction material differed from the initial toner in this toner supplement. 
[0118] Thereby, the recycle toner by which a reuse is collected and carried out contributes to development in the state of 
a property almost equivalent to an initial toner, and becomes possible [ always obtaining the image in a fixed image 
quality condition ]. 

[0119] That is, also in the developer by 1 component system toner which uses a recycle toner, like the developer of the 
two-component system, it will fall, the amount of toner thin layers on a developing roller 1 1 will become uneven, and 1 
component system toner will cause image defects, such as image quality lowering ( for example, poor image 
concentration) and a white stripe, if the fluidity has deteriorate by lack of the external additive which affects the fluidity 
on the front face of a toner, and flasking and this toner is use as it is. Moreover, the physical adsorption power between 
toners becomes large, toner condensation checks formation of a toner thin layer on developing-roller 1 1 front face 
generated and mentioned above, and the white stripe and poor concentration of an image by lack occur. 
[0120] Therefore, negatives were developed using the toner of 1 component system, and the toner was removed by crew 
NINGU equipment 7, and also in order to compensate the fluidity mentioned above in case it was collected to a 
developer 4 and a reuse was carried out, a different toner from an initial toner is filled up. For example, the thing which 
makes [ many ] the amount of an external additive or by which the external additive of a class with the ingredient of an 
external additive different from the thing of an initial toner was added as a supplement toner is used. Thereby, it comes 
to be added by the recycle toner, and the external additive of a supplement toner fully compensates a fluidity etc., and 
enables stable development. Thereby, while preventing image concentration lowering, lack of the image by the white 
stripe etc. was able to be prevented and the fixed image quality condition was able to be maintained. 
[0121] The example was shown below and the effectiveness by this invention when using the toner of 1 component 
system was checked. 

[0122] (Example 3) In image formation equipment, it was based on the general electrophotography method shown in 
drawing J_ , thing utilization was carried out, and negatives were developed with 1 component system, especially 
nonmagnetic 1 component system toner as a developer 4. And the residual toner which remains in a photo conductor 1 
with crew NINGU equipment 7 is removed, and the recovery system which consists of a connection pipe 19 and a 
conveyance means 20 recovered this directly to the developer-tank 10 side. 

[0123] Moreover, the presentation of the toner of 1 component system before adding an external additive fully carries 
out churning mixing of each 3 weight section by the mixer, and kneads the polyethylene wax which is 2 weight sections 
and a antitack agent about 5 weight sections and an electrification control agent in the carbon black which is 90 weight 
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sections and a coloring agent about the polystyrene which is binding resin with a screw extruder under heating of this 
mixture. After cooling this kneading object, coarse grinding was carried out, the coarse-grinding object was pulverized 
with the jet pulverizer, classification processing of that pulverizing object was carried out, and the toner in front of ** 
was obtained outside with a mean particle diameter of about 9 micrometers. 

[0124] And the supplement toner (toner No. 14) which carried out churning mixing of the external additive of a class by 
the mixer, gave outside ****** to the toner obtained as mentioned above as shown in the following table 5, and added 
further an initial toner (toner No. 12), the supplement toner (toner No. 13) of an external additive which made [ many ] 
especially the amount of a silica, and the titanium oxide of still more nearly another still class as an external additive to 
it was produced. 



[0125] 
A table 51 




hi— No. 


1 2 


13 


1 4 


* 




0. 6 


0. 8 


0. 6 i 




h 


0. 3 


0. 3 


0. 3 


m 








0. 2 ; 



[0126] The amount of the various external additives shown in the above-mentioned table 5 shows the rate to the toner 
100 weight section in front of outside **. 

[0127] Then, negatives are developed by making a developer tank 10 fill up with toner No. 12 as an initial toner. When 
the beginning is returned to a developer tank 10, the toner removed with crew NINGU equipment 7 The toner of toner 
No. 13 or 14 was filled up as a supplement toner, and the result when performing 40,000 copies, i.e., a development, by 
collecting and carrying out the reuse of the toner removed with cleaning equipment 7 was shown in the following table 

6. 

[0128] In addition, in order to perform the comparison with the case mentioned above, the result when using the toner of 
toner No. 12 for an initial toner and a supplement toner in all is shown as RFE. 



0129] 




A table 61 




hi— No. 




i 13 


Mans? 


14 




REF.(12) 





[0130] Although a result which a white stripe produces gradually and an image defect produces was brought when the 
amount and class of an external additive of an initial toner and supplement toner were the same so that he could 
understand from the above-mentioned table 6, to the initial toner, the amount of the external additive of a supplement 
toner was able to be made [ many ], and the good fixed image quality condition which a white stripe etc. does not 
produce has been maintained by increasing the class of external additive. 

[0131] Moreover, by using toner No. 13 or 14 for change of image concentration as a supplement toner, as shown in 
d rawin g 3 , even if it performed development of 40,000 sheets, the image concentration of an early condition was 
maintainable. However, by performing development of 40,000 sheets using the toner No. 12 [ same ] as an initial toner, 
although it was in the fixed concentration condition in the state of the first stage, gradually [ after collecting initial . 
toners to a developer tank 10 ], image concentration fell a supplement toner and did not recover it. 
[0132] In image formation equipment [ in / as explained above / this invention ] Installation of early image formation 
equipment, exchange of a developer 4, or the initial toner at the time of the image formation of the first stage after 
exchanging the developer in a developer tank 10, By using a different supplement toner from an initial toner, when it is 
filled up with the supplement toner which this initial toner is lost and is newly filled up and image formation is 
performed When collecting the toners removed with crew NINGU equipment 4 to a developer 4 and carrying out a 
reuse as a recycle toner, a fixed image quality condition can always be maintained. A user's time and effort is not 
applied and it becomes unnecessary in this case, to provide a means special to a developer that what is necessary is just 
not to provide the means for compensating with the electrification engine performance or a fluidity the toner collected 
specially, or not to prepare separately, and to carry out easy [ of what is different from an initial toner in the toner for 
only supplying as mentioned above j. Furthermore, a maintenance etc. is doubled and it can mitigate. 
[0133] Moreover, although it was made to make the toner hopper 14 for performing toner makeup collect as a part 
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which collects the toners removed with crew NINGU equipment 7 when using the developer of **** and the two- 
component system for a developer 4, you may make it make the direct developer tank 10 collect. Even if the toner with 
which these is collected is at least 20% or less of a toner which was developed as mentioned above, and adhered to the 
photo conductor 1 and is the case where these is directly collected by the developer tank 10, it does not cause toner 
concentration lifting until the rising [ the toner concentration in the developer in a developer tank 10 ]-greatly foil and 
image fogging arise. 
[0134] 

[Effect of the Invention] Since an image quality condition can be maintained to the same extent as an early condition 
and an unnecessary toner does not arise, without providing a special means by which a property etc. is secured to this 
toner when carrying out the reuse of the unnecessary toner by which crew NINGU was carried out according to the 
image formation equipment of this invention, waste of a toner is canceled and it can respond to saving-resources-ization. 

[0135] Moreover, without changing the presentation itself also in a developer, especially a toner, it can be coped with by 
carrying out [ change / the amount or class of external additive which maintain a fluidity etc. at a predetermined 
condition ], and does not lead to the cost rise of a developer. 

[0136] And in a user side, that what is necessary is just to perform a toner supplement, in order not to require special 
actuation or skill, handling becomes very easy. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(54) DEVELOPER USED FOR DEVELOPING DEVICE AND IMAGE FORMING DEVICE 
EQUIPPED WITH THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent image quality 
from degrading gradually when toner removed by a 
cleaner is reused as the developer. 
SOLUTION: A developing device has, in a developing 
tank 10 for storing the developer, a developing roller 
1 1 opposite a photoreceptor 1 being an image carrier, 
and develops by carrying developer to a developing 
area opposite the photoreceptor 1 by means of the 
developing roller 1 1. In the developing device, after 
the latent image on the photoreceptor 1 is developed, 
it is transferred to paper, the toner remaining on the 
photoreceptor 1 is removed by the cleaner 7, and the 
removed toner is recovered as recycled toner into a 
toner hopper 14 via a connection pipe 18 and carrying 
means 19 serving as a recovering device. The 
recovered toner is recycled by controlling so that the 
developing tank 10 is replenished with it when 
necessary. In the beginning of image formation, the 
toner hopper 14 is filled with initial toner. However, 

when the initial toner is used up, the toner to which an additive different from that added to 
the initial toner is used for replenishment, thereby compensating the fluidity, electrification 
performance, etc., of the recycled toner and keeping the image quality almost the same as 
that obtained in the beginning. 
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- 1 4 rtfciaiJKStu ii<z)iHiJR$nfc h^--^n«ffl$ 
[0048] 0^0, ^u-->^«i7«, ia«c^-r 

Ztlfz 1 7{i^7 U-->^^S7(D^§§1 7 rtlC 

-BJR^^n^o C<a^7 U-->^g©7 cOiR^SB 1 7 
fcte, h^-- 1 8 £-#f6Hc|fci£-r£, flJA 

•So 

[ 0 0 4 9 ] ±B2^ ij -">y&© 7 (7) — {WaSfCte, m 

m&m4 <d h-t-mi&mm 1 3 mo h:*--* 1 4 
t^iisn^ h^-»j£&ft£?&*£T*g^/w ^ 1 9 

#Rtt£nT*j0, 1 9WlCht-l 8$ 50 



^^^F 1 1 - 9 5 5 5 3 
10 

2 0 #<tttt&tlTtr*<5. 

[ 0 0 5 0] * 'J-~>^t£IS7 CRtnnfcHSlft 
h*- 1 8 Slfil/W^l 9{SU^<h«5^-r^)SR^ 

1 9m^£mo&&nz&ow&iz&w*>tiT&Q, z 

tZtlfc - 1 8 £ 1 3 <D b 

[ 0 0 5 1 ] K:*--* y/t- 1 3 F*JICti, ^a6K±-£ 

mi 0 ftizffi&tzrzitxDmm b+-2 ltfimf&t* 

tlX&Q* CtDSt — 2 lF*9lC[EjJK£tlT<<2>K , 7~ — 1 
[ 0 0 5 2 3 ht-Ii^^Il 3^60litf 1 Ol^'s 

Ctlte. tiJSn-^ l 5 7^® IE 5 ti, *S>&n-:7 l 5 
P^FtC, SrS ht-2 1 L&tZ bT-*yrt- 1 4 1^ {C@ 

[0053] MiKDffif&izj: o , ^ u --ytf&m 7 \z 

Xf&lkZn ht- 1 8 tt, ^7 U -~>^@ 7 cfc 0 ®1R 
^HT££j&i£^l£2 0 CTI^/Hyi 9 

n, h^--*s//t- i 4's«tiHiJR$n*. ccoh^-i 

8it Ut^^J^t-ilTht-i^^il 3CT 
l 0 ^i:^r^ h^- 2 1 <h&tc*SS&£n, 3g^n 

-^i i zitisTmmizmmm^tstiz. vt^x, ?v 
-~>t?mw7 izxmiktstifz^m b-r-fimmmz 
n, h^--cDj^^^s^, tern b-r-ztsmrz® 

[0054] com. &f&wiz&\,*x\*. wmm&gim 
&%\izizmmi,jzm, $>2>^i*m&mm4 &mtz\z&& 
Lizm* &iz\*mmmm4 <ommm i o nteommms 

m&iz&^x&m-rzm&m* m*-i*2f&ft&<Dmmm 
\z&\,*xizmmo b-r-t. b i 4 k<du) 

^x. %m bj--iz&z>ftmm<Df&, *>i,<\m»M<o 
ttWt)muz*<D$:8Lm-rz><koizLx^z>. mz&* 
mwb-r-ii* tomb+-&m<fcom»\zmft-rzm 
^ht-i:<fc q nmmwm&xmtez \z lti^. 
[0055] f:-?, w&MtiL&miz&\,*x* mmmm 
4 tcr^i^^ i <Dmmm&&vj&xm&? zBfVtom b 

-iCTii^fTbn^IiT, h:f--*y/i-l 4i^co 
1 4!*9CD h^-^^r^ffi^TJC^tl^, 



( 7 ) 

1 1 

[ 0 0 5 6 ] :ni:j; 0 J. — ifli, mtziz h*-* h i~ 

[ 0 0 5 7 ] MAtf, ht-^7/t-14l;et§l 

cfc 9£< LT*3< c tt, ^u-z>^gi7i:tii 
SnUif-f ^J^t-tlT h*-*yA- 1 4^£IhJ 10 

Mztm&mtsnz b-t- i 8#. x^x^s^t 
mmizTmwztmmmztiz b+-<D&mtzT*+ft 

[ 0 0 5 8 ] h^--t«5fS h^-<h<Z)*V?fc#J 

ic bftmrntf-t-ftizmimzti, &&& j $>mwi&&'£<t't 20 

[ 0 0 5 9 ] ±SB Kt-l:^^-T5^i^<!: LTtt. h 
[ 0 0 6 0 ] $SIC, ^*Mi:bTtt«*#l*I©lilf 

etna. 1 &miz bi--&ttmvtt 0. mit^n 
z>&L,izft<Dwm'£<t* ftizm&mrm&mm'rzrcib 

[ 0 0 6 1 ] ^(Dtztb. Mmbi--<Dftmm£:LX. is 

u xtfmtmztiT^zmiz. *<Disv ti<Dm*&<-rz> 

[ 0 0 6 2 ] J^TtC^^^J^^L, *^HJtCcfc-5±^L 40 

[ 0 0 6 3 ] immmi) mm&&Lmmiz&\,*T\t* m 
i iZ7R?-&mu® t '?-^m?j3tiz£z> b<D&mm lt. 

# i ic#i«£nfc»«ia«&si*Lfc. ca>«£, myt 
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6 zm^x^mfc b-t-zmikv. :n^i§^i4 co 

ht-*y/t- 14^t®iRSIIB(19. 2 0) ICTIe] 
[ 0 0 6 4 ] fCT, ^&£K4 <D3t&ff 1 0 

SfiB, ^LTtt!»ft±«lT*S#UX^U>»72/^X€: 

&mf&Tiz&\,*Ts u LttiL«r«Jwr*. 

C©«l*tt£»a]»fc«»»L. a»»tt£yxy K» 

i&9 Mmg^c^^^mrcD b*-&&tt. 
[ 0 0 6 5 ] h*-£ttj£T*»&«T*3*S3B«IIB 

[ 0 0 6 6 ] 3t£#J<hLTt*, 7J-*>y^>y^ 

x>y;u-, v^^f h^'J->, -tWU- K 

[ 0 0 6 7] SSK, 3?^0J^#J<h ltii y^yfb^ 
te&5|ef£-ecDj&ri<£i ^>nri3 o . ^>y;k>^^;i/-A 

^-tf^v^T >^x^7 a ^< b. ry^-h'J^f 

>tHD^D7^F, it^5X>, Stf^'JX^^/W 

[ 0 0 6 8 3 fit, & &j lk <h ITIi, ^'Jlf U 
>V y 2 XSXftlZ. ^U7*Dt:i/>77^^&^77 

[ 0 0 6 9 ] -77 , ±j$Lfc§3ii Lfc h^-«C, J^TCO 

% i izm?&mftmm*$*v-Tm.wm£is* 
wzn^fz. 9ymm<D&\t. nrnmn b + - i o 

CO 0 7 0 3 

[^ i j 



( 8 ) 
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14 





h-}~— (Co. 


i 


2 


3 


4 


%J 




7 

r 


8s 

m 




0. 3 


0. 5 


0. 3 


0. 3 


0. 3 


0. 3 


0. 3 




0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 4 


M it 9- 9 V 






0. 2 










K ft S fi 








0. 2 


















0. 2 






*4 bmt&fay, 












0. 2 





[ 0 0 7 1 ] tCT, ±»l,fc« 1 fCfcl^T, Nassau 
LfzWm bj--t IT, No. 1 <D L. R 

no. i tfmnz nrz&izffijE? zrnie ht-iit 

tt. No. 2-No. 7 (Oht-i&fil, ^'J-Z> 

ygfi 7 tcr^^b^c h*-&s«ffi -en-en 

(C*3^T 4 fcT-, O^O^^^fTofCo CCDS! 



[0072] lt^co/z^(c, ht-No. i <z> 

PJ-(£>No. l(Dht-^ffi^f;tti^REF. tit 

[ 0 0 7 3 ] 
[«2] 





4^«C=3 tf — ^ 


475&3tf-iS 






©7* 7" 'J 






2 


0. 88 


1 2 Omg 




3 


0.86 


1 50mg 




4 


0. 76 


1 0 0 mg 




5 


0. 88 


1 30mg 




! 6 


0. 78 


1 50mg 




7 








REF. (1) 


2.35 


3 4 0 mg 





[0 0 7 4 ] ±g23c2 fCfc^T, *^UttfiiSfifi3 

&*m&Lis* -tn&ettJcTWflfibfc. ckdps, ntr- 

[0 0 7 5] ^2^6IIS¥Tt5,t^l:, ht-No. 

^-fRft^? £Ac. b^-£N o. 7 

[0 0 7 6]HoT, Mht-(No. 1 ) £i$5fe h 
(No. 2) <£> £ e> (C, ngs#J<Z>S, 1#fCvU^CD 

[ 0 0 7 7 ] V)j®b1-- (ht-No. 1) <!:*$ 50 



^5h^-- (ht-No. 3-No. 6) (D&olZ. *V8s 

»j<d»»£«*.s, os o mm b-j"-<Dftmmt\t%\<D 

[ 0 0 7 8 ] 2ZIZ. fflWht- (No. 1) tffiftb 
(No. 7) COcfcfC. ttaSSJOWfC^^**^ h<Z> 

[0079] :ni;Mu (No. i) 

jehi-- (No. i) <?>£oiz. m^h^-^wmh-r 

uz>. fit, m*tfirifi&c. ^^vtzmn^n^n 

[ 0 0 8 0 ] ^ U-n>y»ffi7 «CT»**nfc h^-- 
tt^^ffcL, 2tfLft% t <Dm&miZ&\,*Ti*. ±IBh 

0, ±i^lfcI2 iZTK-rtzMK) * REF. K^*r*SJfc£ 
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[o'o8i] cjifcjtL, nmrntisT zs*j xomzm 
its 2coht-No. 2 fc^-Tct ? 7 

co 0 8 2] h^-- ©«f«ttjcfg»*&«-rnas 

HDX.fcht-No. 5^6 £*t5fc h + - £ &m l> fc 
[ 0 0 8 3] @ft£&#fC&C>£:tf>K. ^fttel 

ff^^^^iii#L, ^niaoiio^Mb, n « * 
[ 0 0 8 4 ] 2 tontfomtR) &±$twi,fzmMMm 

^g® 7 fCTR£5feb*: ht-18 £ U U-T hl~-£ 

isxm&m'tztif-zb* ttiz&feLrcmn&mmxzz 

[ 0 0 8 5 ] C©*2 <DH«fl*aB«Cfct>Tte. W^N^" 

«ttSSS^*:fCM©«{l:SIBjl:t5J;5 K L 
o£0, #]#] bT-tmi6 Kt-it^ 

[ 0 0 8 6 ] ^'j-->^^ffi7(CT^^LAch^--l 

ht-^tt5Xhl/<l:J;0t^«</5:0, 
git^5^i5ao-7 (t- h u-?m icht-^ft 
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[0 0 8 7 ] fiP*>, 9 )Vb1--\t* &HXhUX 

[ 0 0 8 8 ] cneoMSI!?iBt5tJ6l:, C (D^m 
Tt>5ffl« h*-#fc< fc0«fcfc«*r**ia h^- 
[ 0 0 8 9 ] cn»Cj;0, 'Jf-f^JH^t-©*©«» 
{^^n/: ht-^ht-^7/^-14 {C lei iR^tl^^JC 

20 [ 0 0 9 0 ] ±»Ufc<fc5K 7*<E»jft«:« 
[ 0 0 9 1 ] ftoT, «S#»lBa>»^fi&«D»i b±-<L 

[ 0 0 9 2 ] ^«^g^^^-T^^^P-^#tC 
»*7«fe!y h<08*S:jf3ASl:li. 5t l£ it #J T & £ 

7 -r mmb3--izttLT 

40 tt*ht-©7y^Xl£*<t*. cn»C<t0, 'Jit 

<fc <5 © ■ ^ i k ^ it tf € S . 
[ 0 0 9 3 ] J^±0QJ:^IC\ t^^E h^-<i: 



( 10 ) 



1 1 - 9 5 5 5 3 
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[ 0 0 9 4 ] £1±<D%)%:. 9^0^U-->^(Dht 

g >?)), b+-t vxnmm ufcn* 
<k«fCck*ia*<o«T*iaih'r*a*&ais5-r*fc«> 

[ 0 0 9 5] 2 ) ill & fl£ J5£ IE <h ITIi, Si 

[ 0 0 9 6 ] COMfllCjflV^ h*— KIOUT 

[ 0 0 9 7 ] b + -<D®.f&£ ITU fc§3f ®J]£T&£tf 



18 



10 



[ 0 0 9 8 ] ±jfiLfc«fc^«cLT»fc^asaa© i 

0 0li^l:^lt, 5/U*o. 3SSS&* 

aasuBLfc. ^ Ac. mm Ltc hj--<Dy}&Rzf&m®3 
h^-&«i^-rs»»»jiB-e**#gx^u>o 

[ 0 0 9 9 ] Ft-No. 8<!:ht-No. 9 

o£0, ht-No. 9 ( M 
n) £<£<L, e t^T^77^^©Mg^{S<^^1- 
5 <i; 5 K L . ht-No. 1 O0^fM(D^ 

(Mw) £;£<U ££tch>- 
No. 1 l^Mt§97X^i$, No. 1 OOht 

[0100] 
[^3] 



h^— No. 


8 


9 


1 0 


1 1 




60t 


5 9°C 


60t 


6 ox; 


Mn 


2000 


1860 


1600 


1600 


Mw 


110000 


111000 


200000 


200000 


Mw/Mn 


5 5 


60 j 


12 5 


12 5 


7 f 9 X 


3 mam 


smmm 


3 MS 


5£S$ 



[0 1 0 1 ] ±B*3fC45^T. ht-No. 8£*JJ$ 

*$;£-<r<s> h ht-No. 8<Dm-v>b-t-zm 

mLfz&fZ&mm (REF. ) tl, ^(DteH^-N 
o. 9-1 l©ht-^i^ht-<i:lT^f I, £MJ 

-~>^g© 7 fcrnssstifc h^-& g it-r h^- 

[0102] 
[^4] 



h No. 


4 7J«C 3 tr - 1#<0^» d — 5 ran 


9 


1.15 


1 0 


1. 23 


1 1 


0. 63 


REF. (8) 


2.15 



[0103] ±123*4 tC*JTHtt, ^^O-^CDf^n 
-5. 



[0 10 4] «4 KTK-rJBJ&^S, «*n-7tt, h^- 
-No. 8©ht-*ffl««Ht-i, ttffl»lht-^ 

30 Cii^o^Co CCD fflfl h*-<fc»5feh*-a<**l 

^bi:ht-No. l n:^lJ;oi;97^xi^^< 

[0 10 5] 5£3»ttfii£fgS8Lfc*SJII, ^(C^D^ 

ht-No. 8 t IfcRE F. £ % K^-N 

o. 9x\ti 0(Db±-^mmLrz^W:^m2\z7r:L 

D) grt<fc<* ^fM^^^^Ct^^t. 
[0 106] ^©H^6a*T#*J:^fC ^^K^"- 

[0107] *<Dtz*b* wmb-f-ti&ftbi--z&u 

50 C <h-C^^D-^(D^n^@^T'#^/!: 
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[0108] *n#!<£>tt&a>£>3i 3 (c^l/l h*- 

-no. 9. io. i l^^ht-^M-rnn fiii 
<D««-e©3e»^(c*5^rpas*^i;*. ^so, mm 
icfc^rtt* ij - - >^sa 7 izxmikznrz h±— a* 

[0 1 093 -t<Dfc«>* 3:3 lZ^Lfz£? izVjm b~f- 

[01103 mzoymmmm) &>±<Dmmmmiz&\,* 
x\t. mrnrnt it 2 o$o + turtht- 

[0 1113 C<0*»JBJIK:;fe^Ttt, 2f£#;fccD3t& 

2&tt&<Dmmm£mmx$>-DX. ? )i-~>>?mm 1 
\zxm^mzmyt& 1 tc h^-7)^@u, »ht-*<B 
£ $ n x s spj « $ n a c 1 i z & z . 

[0 1123 1 J5fc#m<0 h^--JC*3^t>T, Sl£i3£@4 

m^hmK>m2tixnmm-?2>ft\z\z. ±mLfz2&ft 

£&X\ZMffiLXW&Mf8.*?f? lzmm<D{&TZ 
[O113]*-<0fce&, lJ&ft^CDh^-fC&^Tfc, 

[0114] HIIC^^T, 1 Sfc#^tf> h^-£#jffl-r 

-71 ltt. #JAtf^An-^T&9* ^(DD-^® 
{C h^-(D^Ji£J&j&^-£££>t;:* n-^i l^SJCEE 

m&ttti. mmmmizmtRwizttftv. *ti&>nv>m» 
&a-^ 1 1 9 is* 5***1, mmm&v-? 1 ^® 

[01153 cob*. ^^i^ii3fi)c$nTi^iii 



11 ) &mw- 11-95553 
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mm&iztfmLtz h±-ti, &^s§5 izxmm-tiz&^ 

m 7 <D2)V-- U- b 1 6 ICT»S3*l, C(D|& 

iht-^aMB4^tifi/W^l 9Rtfifci£^ 

m2 ofr*tez>\s[>tiigimizx!B\%iztiz. za^^ubi- 

-H, 2 J&#&<D^®aj<D&fflT&*ltf, h*— 

- 1 4 JC[HlJR-r£cfc5tCLT^*7^ 1 J&tfSUCfc^T 

&St&^©4 (Dl«1t 1 0 f*JfCleJJK2n5. 
10 [0 11 6) ^±0>cfc o(c It 1 &Lft&<D b1~-\Z$>^ 

St&g©4 C7>:pt&lt 1 0 ^tlHliR^tlU^-f Z)\> b 

[oii7] mm&f&mm<DM&m&LWt®iz& 
^x\t. Sifcte 1 0 rttctt, ffl«jht-^«$nri5 

7 tcT^^snfc wmm&m 4 (Dmmm 1 0 «^ 
izmztix^<. ccorn. m2kbj--\z. myt& 
1 (Dmmizttmistz h 1, < Tt> 2 0 *g 

20 ^t&o, st&ft 1 0 rtosoai h^--^^< tzzmiz 

\*b±-mft&fro. c<d b+-n?stz$>\,*x\z. 
hi— ^3te*$n^». 

[0118] cmc^o. EiJR$nii«6ffl$tis u^-r 
h^-^*o»i b+-£&&mm<Dtti£ViWiX$imz 

30 [01 19] 'Jit-f^il/ht-^fffltSl^ 

bi--iz&z>mmmmiz&\,*x*>, 2&ft&(Dm& 
^ji^^fc, l&ftmbi-- bi--&^<DWLmmz& 
mzR&mmmnxis* M&iz&omm&tf&itisx 

*50. CCD bi--f£<Dl£l£{$im-r2>£. ^^n-^1 
1 ±<D b1--mm&tf{&T* ^-tfcrK ®M<£T, 

ft, b + -m<Dtomtote&#t)ifi*:£<tet) * b + -M 

±^b^^^P — ^1 lilM/)ht-| 

40 ^^g^-r^o 

[0120]*-(D£#K 1 ^^^CD 

wtmtem&motz&izb. mm bi--t\t&uz> b±- 

50 ^^L/cI^^pJiCLTl^o cn»C<i:0, M& 



{ 
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c o i 2 i ] MTizmmmzTTkL* l^^wht-s 
[-0 12 2] (mmm 3) i®is^^^©(c*5^r«, s 

^!4«!:LTIt 1 »K#ttttCD 1 h*- 

-icTSlffc&fT^fc. fit, ^;u-->^g© 7 iCT 

[0 12 3] tt^#J£gsaD-f 3iftCD 1 /&#&CD h 

J^^WJSg-CfeS^ U*^U>* 9 OSS 

[0 1 2 4] fit, ±.m<D£z>\Zl,X&jt h-f-lZ. 

E^bTttSSflLSfclfiL, fcJJWh:*— (ht-No. 1 
2) , ^©WlCi/iJ^iOlSiKLfciJSht- 
(ht-No. 13) . $ ZlZftmfflt lt$ 6 KM© 

o. 14) 
[0125] 
[«5] 





h*— Ho. 


1 2 


1 3 


1 4 




> y # 


0. 6 


0. 8 


0. 6 


as 




0. 3 


0. 3 


0. 3 










0. 2 



[0126] ±f23E5 \ztk~? &mKmm<Dm\*. nrnm 

[0127] *0J$] ht-iltht-No. 1 

2 1 0 K3fe«£-&T««£f?^, *;i/-~>y 

[0128] &*5* ±.&Lrzmmt<D)k®Z$:ft Oftsb 

o. 1 2(Oht-^^fflL/:^a)^l^RFE. tit 

[0129] 
[^6] 



12 ) &m¥- 1 1 - 9 5 5 5 3 

22 





475t$c=ifc:-s$tpa;*v> 


1 3 




1 4 




RE F. (12) 





[0130] ±sb^6 frzmm-cgz&oiz* wm h + 

[0131] ®*»*©*<fc£BmcjKLfcJ;3 
IC, *$5fc ht-tltht-No. 13X1514 

t fBj — CO h^-N o . 1 2 LT 475tiC<Dmm*?T 

iht-^Iiil 0 ^£ieIiK£n<5J^&ct: fciS 
20 [0132] yL±.® t WLtz±o tC , *2§fE tC *5 # 3 @ft 
&®4C0£&> &*fr*tta*fll 1 Ol*JCD:gt{ft3lJ£3S&L 

4 -v<h(UiR IT U-S-f ht-iltillfflt 
±a!Lfe € i:oic#{c^^*r§fc«)CO h:>— h^- 

[0 13 3] 3l«g@4 lC*$Tt>, 2i£#ifcCOJa 

CO y/f- 1 4 lc IhHK £ £ £ ? fc Lfcrt*, 

Si&ff l 0 iC0»K£-t*-3J;5lcLTfcc*;^ o :nil Isl 

40 ut£tiz> ±m Lfc J: o \zm&znmytte i \z 

ort©i«at©ht-»«^t<±#t5:c:ii 

[0134] 

[%^cd#>jh] *«w©®«®j««iiftfccfcn«, ^^u- 

50 ^^<, iiH^Sg^^MSco^Sit^^Stc^^-r^, ?f 



( 13 ) 



11- 9 5 5 5 3 
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[0135] »(C h^-K^HTfcfcJGfc 

[0 13 6] L*>fc, a— h±-^5T5$:ff^ 

[02] *%B^O^ 2 (DH^^^tC^tte^M^KD^^ 

[S3] *^^co^3 (ommBmiz&vzmmmomm 



10 



24 



[ft*t<Z>S&91] 



1 

2 
3 
4 
5 
7 
9 

1 0 
1 1 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 



mmu hi-- 



m i ] 



im 2 ] 




10 20 30 

3 fer-*tA(JML«ft) xiooo 



[0 3] 




3 tr-*A l*A«fU 



xiooo 



( 14 ) 



&m¥- 1 1 - 9 5 5 5 3 



7 a > b^-i;<Dm$ 



±®im*®i-fcwfem&&mw 2 2#2 2^ 
m)5&wm mm 

*&lfr*l£rfJR{gifl£gfaflr 2 2#2 2^ 



